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(54) Analyzer system having sample rack transfer line 



(57) A plurality of analyzer units for serum, a plural- 
ity of analyzer units for blood plasma and a plurality of 
analyzer units are arranged along a main transfer line 
for transferring a sample rack from a rad^ delivery por- 
tion to a rack returning portion. A reagent bottle for 
inspecting Irver function is contained in each of reagent 
delivery mechanisms of two analyzer units amor^ the 
plurality of analyzer units for serum. When reagent for 
inspecting liver function in one of the two analyzer units 
is to be short, analysis for liver function analysis item to 
samples can be continued by transferring a sample rack 
from the rack delivery portion to the other analyzer unit. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an analyzer sys- 
tem, and particularly to an analyzer system suitable for 
transferring a sample rack to a plurality of analyzer units 
though a transfer line, and analyzing and processing 
designated analysis items for a plurality of samples. 

A multiple-sample analyzer system is known, in 
which a sample rack containing body fluid samples such 
as blood and urine is transfenred to a plurality of ana- 
lyzer units through a transfer line in order to in^ct and 
analyze the body fluid samples. 

As for the prior art, an automated analyzer system 
is disclosed in Japanese Patent Application t^id-Open 
No. 62-2711 64. In the automated analyzer system, two 
or three Kinds of analyzer units are arranged along a cir- 
culating transfer line composed of a belt conveyer. A 
transferred sample rack is identified witii a bar code 
reader, and stopped in front of a designated analyzer 
unit to pipette a sample fluid into the analyzer unit After 
that, the sample rack is tiransferred to tiie next analyzer 
unit to pipette the sample into the next analyzer unit 
and finally the sample rack is retumed to a stock yard. 

Another analyzer system is disclosed in Japanese 
Patent Application l^d-Open No. 2-25755. The ana- 
lyzer system connprises a plurality of reaction units hav- 
ing different analysis functions are arranged along a 
nnain transfer line, and a by-pass line for accepting a 
sample rack from tiie transfer line to a sampling position 
of the individual reaction unit to pipette the sample from 
the by-pass line to the reaction unit. In this analyzer sys- 
tem, a sample container containing a sample has a bar 
code label indicating tiie ID (identification) information, 
and a sample rack containing a plurality of sample con- 
tainers also has a bar code label. The ID information of 
the sample on the sample rack ti^nsfen^ed on the main 
transfer line is read out and a reaction unit con-espond- 
ing to the sample is determined. In case tiiat the desig- 
nated reaction unit is occupied for sampling anotiier 
sample, tiie sample rack is transfenred back again to the 
upper stream of the main transfer line through tiie return 
transfer line. This cyclic operation is repeated until the 
designated reaction unit becomes empty. 

In Japanese Patent Application Laid-Open Na63- 
271 164, the biochemical analysis of tiie sample by an 
analyzer unit is implicated, but tiiere is no definite 
description on how to deal the analysis item and tiie 
reagent to be used. In tiie analyzer system disclosed in 
Japanese Patent Application l^id-Open No. 2-25755, 
as the system is configured so that the individual analy- 
sis units may have their own d^nctive functions, the 
individual analysis item is processed t>y its own specific 
analysis unit Therefore, a samples having an analysis 
item requested by a large number of samples has to 
wait for conpletbn of analyzing the preceding samples 
for a longer time than the samples with another analysis 
item requested by a small number of sanrtples, and con* 



sequentiy, it takes a long time for those samples to 
obtain the analysis data. 

SUMMARY OT THE INVENTION 

5 

An object of the present invention is to provide a 
multiple sample analyzer system which enables an effi- 
cient analysis operation even for the analysis item which 
is requested by a large number of samples, and enables 

10 an automated analysis operation witiiout interrupting 
the analysis operation for the analysis item for vvhich tiie 
reagent fluid is short while the analyzer unit is operated. 

The present Invention is applied to an analyzer sys- 
tem comprising a transfer line for transferring a sanrtple 

15 rack from a rack delivery portion to a rack recovering 
portion, and a plurality of analyzer units each having a 
reaction unit a sample pipetting unit for pipetting a sam- 
ple on the sample rack into tiie reaction unit, and a rea- 
gent supply unit for supplying a reagent corresponding 

20 to an aneilysis item to the reaction unit, the plurality of 
analyzer units being arranged along tiie transfer line, a 
large number of samples being inspected and analyzed 
using the plurality of analyzer units. In the present 
invention, an analysis-item corresponding reagent used 

25 for a same kind of designated analyst item is allocated 
to a designated analyzer unit and anotiier analyzer unit 
of the plurality of analyzer units, respectively, and tiie 
above designated analysis item is processed by tiie 
designated analyzer unit A control unit judges whether 

30 tiie amount of tiie above described analysis-item conre- 
sponding reagent is short or not in acconpanying the 
consumption of this analysis-item corresponding rea- 
gent in the designated analyzer unit In case that the 
amount of the analysis-item con^esponding reagent is 

35 short, a sanrple rack having a sample specified to be 
analyzed with the designated analysis item is trar^- 
ferred to,the another analyzer unit through tiie transfer 
line to analyze the designated analysis item for the sam- 
ple using the another analyzer unit 

40. In a preferred embodiment of tiie present invention, 
the designated analyze- unit is determined automati- 
cally by the control unit, or the priority order for tiie 
usage of tiie analyzer unit is determined by an operator 
tiirough the operating unit. In case of specifying the des- 

46 tgnated unit automatically, based on tiie read-out result 
of the identification information labeled on the sample 
rack or the sample container, tiie control unit judges 
which analyzer unit can process the specified analysis 
item when tiie sample rack is transferred by the transfer 

50 line, and the sample rack containing the sample for 
which the above described designated analysis item to 
be processed Is transfen-ed to tiie analyzer unit selected 
basedi on the above described judgment result through 
the transfer lina In this case, an analyzer unit which 

55 contains the least number of samples waiting for tiie 
inspection operation is selected by the control unit out 
from the plurality of analyzer units which enable tiie 
analysis operation for tiie specified analysis item. 
In another preferred emtxxfiment of the present 
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invention, as for the above descrS>ed analys^Htem spe- 
cific reagent contained in the specified analyzer unit, the 
control unit judges whether the nuniber of remained 
possible inspection operations deaeasing along with 
the repetitive pipetting operatior^ reaches a designated 5 
value, and based on the judged result, the control unit 
interrupts the anal/sis operation function for the desig- 
nated analysis item in the specified analyzer unit and 
dispatch the analysis operation function for the desig- 
nated analysis item to another analyzer unit. Before the 
analysis operation of the sample, the specified analyzer 
unit and the another analyzer unit calibrate their individ- 
ual measurement light beams, and the calibration 
results for the measurement light beams, each corre- 
sponding to the individual analyzer unit, are stored in a 
memory unit and finally, the calibration result reflecting 
the property of the individual sample bottle is respected 
for connecting the measurement value for the individual 
analyzer unit 

Further, a multi-sample analyzer system of the 
present invention has a function that the control unit 
judges the classification of the sample loaded in the 
sample radi. based on the read-out result of the identi- 
fication information labeled on the sample rack or the 
sample container when the sample rack is transferred 
by the main transfer line, and that the sample rack with 
its analysis operation completed is made to be trans- 
ferred to the analyze unit in which the analysis condition 
is defined for the sample. In addition, the multiple sam- 
ple analyzer system of the present invention has a 
means for directing the start-up and shutdown opera- 
tions for each of plural analyzer unit, and the control unit 
has a function for carrying the sample rack through the 
transfer line to the analyzer unit excluding the analyzer 
unit with its operation being suspended. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view showing tiie construction 
of an embodiment of an analyzer system to which the 
present invention is applied. 

FIG. 2 is a view explaining an example of a dis- 
penser-based analyzing unit in the embodiment shown 
in FIG. 1. 

FIG. 3 is a view explaining an example of a ppette- 
based analyzing unit in the emt>odiment shown in FIG. 
1. 

FIG. 4 is a flow chart showing a procedural flow 
when a reagent is found to be short. 

DESCRIPTION OF THE PREFERRED Ef^BODIMENT 

Preferred embodiments of the preserrt invention will 
be descrilDed below, refem'ng to FIG. 1 to FIG. 4. FIG. 1 
shows a schematic construction of the multi-sample 
analyzer system enabling to analyze samples such as 
blood serum, blood plasma and urine. In the analyzer 
system shown in FIG. 1. an analyzer unit supplying 
samples in a dispenser method as shown in FIG. 2 and 



an analyzer unit supplying samples in a pipette method 
are involved. The analyzer units 3A. 3F and 3G in FIG. 
1 are dispenser-method leased analyzer unit each hav- 
ing fixed analysis channels in which plurality of sample 
injection nozzles are assigned to specific sample irdi- 
vidually. The analyzer units 3A, 3F and 3G having an 
analysis channel not fixed but accessed randomly are 
pipette-method based analyzer units in which a single 
reagent pipetting nozzle supplies a designated reagent 
corresponding to the individual analyas items in a con- 
trolled sequence. 

In the analyzer units 3A. 3B and 3C shown in FIG. 
1 . the analysis conditions are so defined as to perform 
the analysis procedures for serum samples; the analy- 
sis conditions in the analyzer units 3D and 3E are so 
defined as to perform the analysis procedures for blood 
plasma samples: the analysis conditions in the analyzer 
units 3F and 3G are so defined as to perform the analy- 
sis procedures for urine samples. The analyzer^unhs 3A 
to 3G have sampling lines 4A to 4G used as transfening 
routes which have a function for positioning the sample 
rack 1 transferred from the main transfer line 20 in the 
sampling position and next returning the sample rack 1 
back to the main transfer line 20; identification informa- 
tion reading unit 51 to 57 installed corresponding to the 
individual sampling line for reading out the identification 
information of the sample rack 1 or the Identification 
information of the individual sample container contained 
in the individual sample rack 1 ; reaction parts 5A to 5G 
for measuring optically the reaction processes defined 
by the individual analysis item for the specified sample 
and reagent undergone in the reaction vessel; and a 
reagent delivery mechanism. Among the plural reagent 
delivery mechanisms of the individual analyzer unit the 
reagent delivery mechanisms 26, 27, 28 and 29 are 
based on the p^ette method, and the reagent delivery 
mechanisms 32. 33 and 34 are k>ased on the dspenser 
method. 

The rack transfer-out part 1 7 has an area which cao 
contain plural sample racks 1 and a cany out mecha- 
nism for carrying out a sample rack one by one to the 
main transfer line 20. The rack returning portion 18 has 
an area which can reserve plural sample racks 1 con- 
taining samples processed for designated analysis 
operations in the individual analyzer unit and has a line- 
up mechanism for lining up sample racks in a row. The 
temporary storage part stores the sample racks 1 which 
contain samples picked up by the analyzer unit for 
examination until the examination result is put out. and. 
if the re-examination is required for the designated sam- 
ple, the corresponding sample rack 1 is returned to the 
main transfer line 20 by the reexamination rack tranter 
line 25; if the re-examination is not required, the desig- 
nated sanple rack is moved forward to the rack return- 
ing portion 18. 

The control unit has a central control computer 40, 
analyzer unit computers 6A to 6G. and a floppy disk 
memory 41. The analyzer unit computers 6A to 6G 
process the ou^ut signals from the individual analyzer 
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unit. The central control computer 40 connected to 
those individual analyzer unit connputers 6A to 6G con- 
trols the operation of the individual analysis units, the 
rack transfer system and the related sut>-parts in the 
analyzer system as well as performs numerical calcuta- s 
tions and control actions necessary for designated infor- 
mation processing. Function assignment to the 
computers is not limited to the above exanple, but can 
be modified in responsive to various requirements on 
the system configuration, even including such a case 
that all the control functions conventionally assigned to 
the distrbuted analyzer unit computers can be inte- 
grated onto the central control computer 40 and the 
analyzer unit computers can be retired. The central con- 
trol computer 40 Includes a memory unit 45, to which 
connected are the operation unit 42 used for data input, 
the CRT 43 for displaying information visually, and the 
printer 44 for outputting the measurement and examina- 
tion results. 

The sample rack 1 is. for example shown in FIG. 2, 
composed of a vessel container shaped in a box in 
which a plurality of sample containers 2. for example. 5 
sample containers, are contained in a single vessel con- 
tainer. The shape of the vessel container is not limited to 
a box but various shapes can be used. On the outer wall 
of the sample rack 1, an Information identification 
medium for representing the rack identifk:ation infbmia- 
tion is mounted. Bar code labels and magnetic record- 
ing media are used as information Identification media. 
A bar code labeled on the sample rack 1 has an Infor- 
mation related to the rack identification number and 
sample classifications. A bar code labeled on the sam- 
ple container 2 has an information related to the individ- 
ual sample, for exanrple. registration identification 
number, registration date, patient name, patient identifi- 
cation number, sample classification and designated 
analysis items. 

The identification information read-out unit 50 
shown in FIG. 1 reads out the data from the identifica- 
tion information (bar code) labeled on the sample rack 1 
or the sample container 2 before carrying by the main 
transfer line 20. and supplies the read-out data to the 
computer 40. In addition, the identification information 
read-out unit 58 Installed In the temporary storage part 
22 reads out the bar code labeled on the sample rack or 
the sample container when the sample rack 1 enters the 
tentpaary storage part 22 as well as leaves the tempo- 
rary storage part 22. and transfers the read-out data to 
the central control computer 40. 

The sample Identification Information is labeled with 
bar codes on the outer wall of the reagent bottles 12. 
1 2 A and 1 2B used for the individual analysis Items to be 
contained In the reagent delivery mechanisms In the 
analyzer units 3 A to 3G. The reagent identification infor- 
mation includes the reagent manufacturing lot number, 
the size of the reagent bottle, the availatile amount of 
reagent fluid for analysis, the valid date of the reagent 
for analyst, the sequential distinctive numb^ assigned 
to the indivklual bottle, the analysis item code and so 



on. The sample Identification information are read out 
by the bar code read-out unit, and assigned to the spe- 
cific analyzer unit ettha' of the units 3A to 3G. and the 
set position of the reagent bottle In the reagent delivery 
mechanism, the maxinrujm nuntier of analysis opera- 
tions calculated by the availatsle amount of the reagent 
fluid and the amount of the reagent fluid used at a single 
€malysis operation, the specification of the analysis item 
cind the identification numt>er of the analyzer units in 
which the reagent is transferred in are stored in the 
memory unit 45. 

The main transfer line 20 h^ a carry belt on which 
the sample rack 1 Is mounted and a belt drive motor, 
and s controlled by the control part so as to transport 
continuously the sample rack in a designated position. 
The individual sampling lines 4 A to 4G can move inter- 
mittently the carry belt so as to make the rack stop at the 
rack lead-in position, the fluid injection position and the 
rack send-out position. The sanple rack 1 transferred 
by the main transfer line 20 is moved along the line 
defined by the anray of the analyzer units, and made to 
stop in front of the analyzer unit specified by the control 
unit, and moved immediately to the rack lead-in position 
on the sampling line t}y the rack loading mechanism, not 
shown In FIG. 1 . The sample rack 1 with Its sampling 
operation completed at the sampling position Is trans- 
ferred from the rack send-out position on the sampling 
line to the main transfer line 20 by the rack loading 
mechanism. As for the rack loading mechanism, a mov- 
able robot having a rack grip arm and a mechanism hav- 
ing a push lever for pushing the sample rack from the 
front side to the back side on the nrtain transfer line and 
the sanpling line. 

An example of the structure of the d^enser- 
method based analyzer unit is described by referring to 
FIG. 2. The reaction part 5A of the analyzer unit 3A has 
two rows of transparent reaction vessels 46a , each 
series arranged on a concentric circle, and each series 
has a mutti-spectral photometer 15a for spectroscopic 
operation on the light envtted from the light source 14a 
and passed through the reaction vessel 46A. In the 
neighboring area of the reaction part 5A, arranged are 
the sample pipetting mech£inism 4da having a pipette 
nozzle connected to the sample pipetter pump 47a, the 
first reagent nozzle-group support part 64 and the sec- 
ond reagent nozzle-group support part 66 connected to 
the reagent dispenser pump 60. the first stirring mecha- 
nism 65 and the second stirring mechanism 67. and the 
reaction vessel rinse mechanism 19a. The reagent bot- 
tles 1 2 for the first reagent and the second reagent (only 
for the necessary analysis Items) for the plurality of 
analysis items are arranged in the reagent cooler 62 
and their reagent temperature Is maintained in a desig- 
nated value. The reagerrt fluid In the incfividual reagent 
txittle 12 is supplied to the corresponding reagent ejec- 
tion nozzle on the array of reaction vessels by the rea- 
gerrt dispenser pump 60. In this embodiment, the 
dispenser-method based reagent delivery mechanism 
32 in the analyzer unit 3A shown in FIG. 1 includes the 
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reagent dispenser punnp 60 shown in FIG. 2, the rea- 
gent cooler 62 containing plural reagent bottles 12, the 
first reagent nozzle-group support part 64 and the sec- 
ond reagent nozzle-group support part 66. 

Tlie irKiividual sample rack 1 supplied from the rack 
send-out part 1 7 is transferred by the main transfer line 
20, and in case that the analysis process by the ana- 
lyzer unit 3A is necessary, the sample tRck 1 so trans- 
ferred is loaded on the sampling line 4A of the analyzer 
unit 3A. When the sample on the sanrple radc 1 is posi- 
tioned on the pipetting position, a designated amount of 
the sample fluid is extracted from the sample rac^ and 
pipetted into the reaction vessel 46a by the pipette noz- 
zle of the sample pipetting mechanism 48a. The speci- 
fied reagent corresponding to the designated analysis 
item is injected into the reaction vessel located on a 
designated position in the series of reaction vessels, 
and biochemical reaction occurs in rt. After a designated 
period of time, the optical characteristic of the reactive 
fluid contained in the reaction vessel 46a is measured 
by the multi-spectral photometer 15a. The output signal 
from the multi-spectral photometer 15a is processed by 
the logarithmic converter 30a and the A/D converter 31 a 
both controlled by the analysis computer 6A, and is 
transferred to the central control computer 40. The dis- 
penser-method based analysis systems 3F and 3G 
have the similar structure to the structure of the ana- 
lyzer unitSA. 

Next, an example of the pipetter-method based 
analyzer unit is d^cribed by refemng to FIG. 3. A bio- 
chemical reaction for the sample and the reagent 
related to the designated analysis item is undergone in 
the reaction vessel arranged in the reaction part 5B in 
the analyzer unit 3B. The sample rack 1 moved from the 
main transfer line 20 to the sampling line 4B (FIG. 1) Is 
located at the pipetting position, where a designated 
amount of the specified sample in the sample rack 1 is 
picked up and pipetted into the reaction vessel 46b by 
the pipette nozzle of the sample pipetting mechemism 
48b. The sample pipetting mechanism 48b has a sam- 
ple pipetter pump 47b. The temperature in the reaction 
part 5B is maintained to a constant value, for example, 
37 *>C. 

The pipetter-method based reagent delivery mech- 
anism 26 of the analyzer unit shown in FIG. 3 has a cou- 
ple of reagent di^ 26A and 26B used for the first 
reagent and the second reagent respectively. The bar 
codes representing the reagent identification informa- 
tion are labeled on the outer walls of the reagent bottles 
12A and 12B containing reagents prepared for plural 
analysis items. When the reagent bottles 12A and 12B 
are loaded on the reagent disks 26A and 26B. the rea- 
gent identification information recorded on the bar 
codes is read out by the bar code read-out units 23A 
and 23B, and the read-out information including the set 
position of the reagent t>ottles on the reagent cBsks, the 
designated analysis itens. and the analyzer unit 
numt>er on which the reagent bottles are mounted is 
stored on the memory unit 45. The reagent pipetting 



mechanisms 8A and 8B have reagent pipette pumps 1 1 
connected to the pipette nozzles which can rotate freely 
and move up and down. 

The row of reaction vessels 46b into which the sam- 

5 pies are pipetted are moved in rotational direction, and 
a designated amount of reagent is picked up by the rea- 
gent pipetting mechanism 8A from the reagent bottle 
12A positioned at the designated pipetting position cor- 
responding to the specified analysis Item, and the first 

10 reagent is injected into the reaction bottle 46b posi- 
tion^ at the reagent injection position. After the reac- 
tion fluid including the sample fluid and the injected 
reagent fluid is stirred by the stirring mechanism 13A at 
the stimng position, the series of reaction vessels are 

15 moved in rotational direction until the reaction vessel 
46b reaches the first reagent injection position, where 
the reagent pipetting mechanism 8B samples out the 
reagent from the reagent bottle 12A positioned at the 
reagent pipetting position corresponding to the spedi- 

20 fied analysis item, and injects the reagent into the reac- 
tion vessel. Next, the reaction fluid contained in the 
reaction vessel is stinred by the stirring mechanism 13B. 
Thereafter, the light beam from the light source 14b 
penetrates through the reaction vessel 46B in accord- 

25 ance with the rotational movement of the series of reac- 
tion vessels, and the light beam penetrated through the 
reaction fluid contained in the reaction vessel 46b is 
detected by. the multi-spectral photometer 15b. The 
spectral signals corresponding to the designated analy- 

30 Sis item is processed by the logarithmic converter 30b 
and the A/D converter 31b, both controlled t>y the ana- 
lyzer unit computer 6B. and the processed digital signal 
is fonwarded to the central control computer 40. The 
reaction vessel 46b completed with designated analysis 

35 processes is rinsed by the rinse mechanism 19b and 
recycled. The analyzer unit 3C, 3D and 3E have a simi- 
lar structure to the analyzer unit 3B. 

The operation of the analyzer unit shown in FIG. 1 
will be described below. 

40 Before the sample rack 1 is set on the rack send-out 
part 1 7, the analysis items as well as the sample identi- 
fication number for the individual samples specified by 
the applicant for analysis are registered Into the central 
control computer 40 by the operation console 42 before 

45 analysis operation. The analysis concfition information 
tor the individual analysis item is stored on the floppy 
disk memory 41 . The analysis item code in the analysis 
condition information comprises 5-digit numerals The 
analysis condition parameter to be used commonly in 

50 the plurality of analyzer units for the identical analysis 
Item includes the wavelength of the light used for meas- 
urement by the photometer, the amount of sample to be 
pipetted, the calibration method of calibration curves, 
the reference fluid concentration, the number of refer- 

55 ence fluid sanrrples, threshold parameters for detecting 
abnormal analysis conditions and so on. The parame- 
ters so staed as to be coresponding to the individual 
reagent bMe among the analysis condition parameters 
Include necessary number of reagents from the first 
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reagent to the forth reagerrt. the code of the reagent 
tx)ttle coded in 5-dig'rt number, the amount of pipetted 
reagent, the available testing number per a single rea- 
gent battle and so on. The conditions of the individual 
analyzer unit are defined so that the analyzer units 3A, 5 
3B and 3C can accept the serum samples, the analyzer 
units 3D ard 3E can accept the blood plasma samples, 
and that the analyzer units 3F and 3G can accept the 
urine samples. The analyzer unit identification numbers 
and the acceptable sample specifications are registered 
in the central control computer. 

In accompanying with the loacfing operation of the 
reagent k»ottte into the reagent delivery mechansm of 
the individual analyzer units 3A to 3G, the reagent iden- 
tification information of the individual reagent bottles is 
registered into the central control computer 40 so as to 
con^espond to the designated analyzer unit In this case, 
the reagent used for an identical analysis item is loaded 
onto a plurality of analyzer units categorized in a group 
of analyzer units handling an identical sample class. For 
example, the analyzer units 3A, 3B and 3C are catego- 
rized in a group of analyzer units for the serum samples. 
In this case, the reagent bottles used for GOT and GPT 
generally as frequently requested analysis Items and 
the reagent bottles used for calcium, UA and BUN as 
emergency analysis items are loaded in the reagent 
delivery mechanism 32 of the analyzer unit 3A. And 
alsa the reagent bottle used for GOT and GPT as the 
liver function Inspection analyst item and used for the 
analysis items not so often requested are loaded in the 
reagent delivery mechanism 26 of the analyzer unit 38. 
The recent bottle used for calcium, UA and BUN as 
emergency analysis itenrts and for the inspection analy- 
sis iten^ not so often requested are loaded in the rea- 
gent delivery mechanism 27 of the analyzer unit 3C. 
What reagent for the specific analysis item is nnultipli- 
caily loaded on the plural analyzer unit is determined by 
the analysis operator in considering the operational 
condition of the individual inspection facility. 

In accompanying with the loacfing operation of the 
reagent botties 12. 12A and 12B on the individual rea- 
gent delivery mechanisms, the reagent identification 
information labeled on tiie individual reagent bottie is 
read out. The information already registered as the 
analysis condition parameters is searched with the rea- 
gent bottle code as the search key, and the analysis 
items conresponding to the individual reagent bottle, the 
size of the bottle, the maximum number of inspection 
operations enabled with tiie reagent content in the sin- 
gle reagent bottle, the set position of the reagent bottie 
are made to be related to one anotiier and registered in 
the central control conputer 40. At the same time, the 
maximum numt>er of inspection analysis operations Is 
estimated with the numt^er of all the reagent botties for 
the identical analysis item in the plurality of analyzer 
units enabling the identical analysis item is also regis- 
tered in the central control computer and displayed on a 
CRT 43 If necessary. 

After loading the reagent botties necessary for the 



designated analysis items at tiie individual analyzer 
unit, the calibration operation of tiie calibration curve is 
performed for all the analyzable analysis items in each 
of the analyzer units in prior to tfie analysis operation for 
the sanrtpte is performed. Because the calibration value 
of the calibration curve is aibject to the Individual rea- 
gent bottle loaded in the designated analyzer unit, tiie 
calOaration resufls obtained by the individual analyzer 
units for the individual analysis items are registered in 
the memory unit 45 of the central control computer 40. 
Those caltoration results are used for the density calcu- 
lation when the designated analysis item is processed 
for the inspection at the individual analyzer units. 

As one of the sample racks 1 on the rack transfer- 
out part 1 7 is moved fbnward to the main transfer line 20, 
the identification information of the sample rack 1 or tiie 
identification information of the sample container 2 is 
read out by tiie identification information read-out unit 
50. The classification of tiie sample on he correspond- 
ing sample rack 1 is judged by the central control com- 
puter 40 with reference to the read-out infbmnation, and 
tiie group of the analyzer unit with analysis conditions 
defined for its corresponding sample classification is 
determined, and finally according to this determination 
result, one of the analyzer units categorized in the 
selected group of the analyzer units is selected as the 
destination to which the sample rack or the sample con- 
tainer is transferred. In tills embodiment the sample to 
be inspected is assumed to be for serum analysis and 
the selected group of the analyzer unit to which the 
sample rack containing tiiis sample is to be transferred 
Is one including the analyzer units 3A. 3B and 3D. 

In reading out the sample identification information, 
the sample number and the registration status of the 
analysis item are searched, arKi then, tiie designated 
analysis items specific to tiie individual samples loaded 
on the sample rack 1 are clarified, and finally, the central 
control computer 40 determines which analysis item of 
the designated sanrple should be processed t>y ^er of 
the analyzer units 3A, SB or 30. In this case, the central 
control computer 40 monitors the time duration until the 
designated number of inspection analysis operations for 
the designated analysis items already assigned to tiie 
individual analyze units including the pipetting opera- 
tions of the samples are completed, ^edf ically, as for 
the specific analysis items wtiich can be processed by a 
plurality of anal^er units, the efficiency for the analysis 
operation is estimated by considering which analyzer 
unit should perform the specific analysis item exdu- 
sively For example, as for tiie spedftc analysis items, 
GOT and GPT, determined is whettier the analyzer unit 
3A or 3B contains the least number of samples which 
are stacked on the waiting line for the inspection analy- 
sts operation, and the analyzer unit providing a shorter 
waiting time is assigned as the designated analyzer unit 
used for GOT and GPT. In this embodiment, the desg- 
nated analyzer unit to be used for the inspection analy- 
sis operation for the specified analysis items is 
automatically selected by considering the degree of 
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business distrbution among the plurality of analyzer 
units. It may be allowed other than this &nbodiment that 
the analyze unit to be used for the designated analysis 
items is directly specified by the inspection operator 
with the operation unit 42. 5 

The sanrtple rack 1 with its destination defined, for 
exanrple. the analyzer unit 3B. and with a designated 
sample to be inspected for the specified analysis item is 
transfen'ed by the main transfer line 20 extended to the 
specified analyzer unit 3B, and stops at the entrance 
port to the sampling line 4B of the analyzer unit 38. 
Next, the sample radc 1 is loaded onto the sampling line 
48 and , and after the specified sanrtple in the sample 
rack 1 located at the pipetting position is picked up and 
pipetted into the reaction part 58 by the sample pipet- 
ting mechanism 48b, the sample rack 1 is transfenred 
back to the main transfer line 20. In case that there still 
remains samples on the sample rack 1 which contair^ 
the analysis items to be processed by another analyzer 
unit, the sample rack 1 is transfenred to the analyzer unit 
3C by the main transfer line 20. and loaded on the sam- 
pling line 40 for the pipetting operation. 

TTie amount of the reagent fluid left In the reagent 
bottle used for the individual analysis items in ttie indi- 
vidual analyzer units is monitored by the central control 
computer 40. As for the method for nfx>nitoring the rea- 
gent fluid left in the reagent bottle, often used are a 
method in which the fluid level sensor attached to the 
reagent pipette nozzle detects the reagent fluid level in 
the reagent bottle when the corresponding reagent fluid 
is picked up and pipetted, or a method in whidi a pre- 
input maximum an^yzable numt>er is sutitracted by one 
every pipetting of the reagent In either of the methods 
desaibed above, whether the amount of the reagent 
fluid used for the designated analysis items is enough or 
short Is determined by the central control computer 4 
considering whether remaining analyzable number 
reaches down the pre-determined or not. The lower 
bound value pre-determined in this case is. for exanrple, 
zero. 1 or 2. For example In case that the amount of the 
reagent fluid for GOT stored in the specified analyzer 
unit 38 is proved to be short the analysis of GOT by the 
analyzer unit 38 is interrupted and at the same time, the 
analysis of GOT is switched to the analyzer unit 3A 
which may contains the enough amount of the reagent 
fluid for GOT inspection. Therefore, the samples to be 
processed for GOT inspection analysis operation are 
fOHA^rded directly to the analyzer unit 3A to which the 
operation priority for GOT inspection is assigned there- 
after. 

An example of the operation flow when the amount 
of a reagent fluid \s judged to be short will be described, 
refen^ing to FIG. 4. In Step 101 . in the specified analyzer 
unit which contains the reagerrt bottle used for the des- 
ignated analysis item, the specified reagent bti\Ae is 
selected. In Step 102, an amount of the reagent fluid left 
in the reagent t)ott)e is estimated by detecting the fluid 
level of the reagent fluid used for the designated analy- 
sis item. In Step 103. the numt>er of remaining tests for 



the designated analysis item is set in the memory unit 
45. In Step 104. the numt>er of remaining tests allowa- 
ble with tfie consumed reagent fluid after pipetting cper- 
ation is calculated. In Step 105, the nun^er of 
remaining tests is checked every time after repetitive 
pipetting operations of the reagent fluid. If the remaining 
number of available tests is zera the processing pro- 
ceeds to Step 106, but if the remaining number of avail- 
able tests is not smaller than 1 , the processing returns 
to Step 104. 

In Step 106, it is judged whether another reagent 
bottle for tiie same kind of analysis item is loaded on the 
reagent delivery mechanism in an identical analyzer 
unit or not. If another reagent bottle is loaded, the 
processing proceeds to Step 107 to reset the identifica- 
tion code of the reagent bottle which has been used, 
and then the processing returns to Step 101 to select 
another new reagent bottle for tiie same kind of analysis 
item. If another reagent bottle is not loaded, tiie 
processing proceeds to Step 108 to judge whetiier 
another reagent bottle for the same kind of analysis item 
is loaded on another analyzer unit or not If tiie desig- 
nated reagent bottle is found on another analyzer unit in 
Step 108, the processing proceeds to Step 109, where 
the central conti'ol computer dispatches this analyzer 
unit for the subsequent analysis for the samples witii 
respect to the designated analysis item. At the same 
time, the central control computer disables the inspec- 
tion analysis function for the designated analysis item 
on the specified analyzer unit previously used for tiie 
designated analysis item. With the above described 
control operations, the sample with analysis iterr^ pre- 
d^ined which is not processed on the current analyzer 
urat is trar^rred through the rack delivery portion 1 7 to 
tiie other analyzer unit, and in Step 110, the subsequent 
analysis operations for this sample is continued in tiie 
ottier analyzer unit. If the designated reagent bottle is 
not found on the other analyzer unit in Step 108. tiie 
processing proceeds to Step 1 1 1 to perform masking so 
as to stop analysis for tiie designated analysis item on 
tiie overall analyzer system. 

The control unit of the embodiment shown in FIG. 1 
manages tiie status of dispatching tiie inspection analy- 
sis q3erations for tiie individual analysis item onto tiie 
specified analyzer unit and this status information is 
stored in tiie memory unit 45. The information in regard 
to which analysis item is processed by which analyzer 
unit is stored on the memory table in tiie central control 
computer 40, and tiiis infonmation is delayed in a table 
fomiat on a CRT 43 or output from a printer 44 accord- 
ing to request of tiie operator. 

In tiie unit of the emlxxjiment shown in FIG. 1, tiie 
startup and shutdown operation of the individual ana- 
lyzer unit 3A to 3Q can be specified by tiie key in^alled 
in tiie operation unit 42. Based on tiie keyK}riented 
specification inforn^tion supplied by the operation unit 
42, the cential control computer 40 makes the sample 
move from the rack delivery portion 17 and transferred 
through the transfer line 20 to tiie cunrentiy operable 
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analyzer unit other than the analyzer unit currently shut- 
down. Especially at the night shift work when the 
nunnber of sanrtples requesting to be analyzed is rela- 
tively small arxJ the emergency inspection analysis are 
mainly operated, it may be allowed to operate, for exam- 
ple, only the analyzer unit 3C exclusive for the samples 
for the blood serum inspection analysis and the ana- 
lyzer unit 30 exclusive for the samples for the urine 
inspection analysis. When the number of sannples 
requesting to be analyzed increases, a plurality of ana- 
lyzer units currently shutdown are started up. 

In the unit of the embodiment shown in FIG. 1 , in 
case that the analysis operation by the designated ana- 
lyzer unit is disabled when any fault occurs in either of 
the analyzer unit, the control unit manages to load the 
sample rack onto another operable analyzer unit and 
controls the analysis operation by the operable analyzer 
unit. For example, by installing plural reagent fluids in 
the two analyzer units 3B and 3C redundantly, tfie anal- 
ysis operations for plural analysis items can be per- 
formed continuously 

According to the present invention, as the reagent 
fluid for the same kind of analysis item is installed in plu- 
ral analyzer unit including the designated analyzer unit 
and another one, the specified analysis Item can be 
inspected by either of plural analyzer unit and as the 
sanple with specified analysis item can be dynamically 
dispatched onto the adequate analyzer unit even if a 
large number of samples are assigned to the desig- 
nated single analyzer unit, the analysis item requested 
by a targe number of samples can be efficiency proc- 
essed, and cor^equentiy, the time for the analysis oper- 
ation can be globally reduced. And furthenriore. as the 
status of the shortage of the reagent fluid for the desig- 
nated analysis item in the specified analyzer unit is 
judged and the sample witii the designated analysis 
item is transferred to another analyzer unit where the 
designated analysis item is inspected, the state that the 
analyse operation is interrupted due to the shortage of 
the reagent fluid can be avoided. 

Claims 

1. An analyzer system comprising a transfer line for 
transferring a sample rack from a rack delivery por- 
tion to a rack returning portion, and a plurality of 
analyzer units arranged along said transfer line, 
each of said analyzer units having a reactton unit for 
react a sample and a reagent wrtii each other, a 
delivery mechansm for delivering tiie sample from 
the sample rack to tiie reaction unit, a delivery 
mechanism for delivering a reagent from a reagent 
bottie to the reaction unit, which further comprises: 

a first and a second analyzer units capable of 
analyzing a specific analysis item; and 
a control means for judging whetfier or not a 
reagent caresponcQng to said specific analysis 
item in the first analyzer unit is to be short as 



the reagent is consumed; 
said control means controlling said transfer line 
so that said sample rack is transfenred to said 
second analyzer unit ir^ead of said first ana- 
5 jyzer unit for said specific analysis item if it is 

judged that said reagent is to be short 

2. An analyzer system according to claim 1 , wherein 

10 said control means intemipts an analysis func- 

tion for said specific analysis item in said first 
analyzer unit in which the reagent is judged to 
be short, and allocates the following analysis 
for said spedfic analysis item to said second 

15 analyzer unit. 

3. An analyzer system according to claim 1 , wherein 

said control means stores each of calibration 
20 results performed by said first and saki second 

analyzer units In respect to said specific analy- 
sis item into a memory corresponding to each 
of said analyzer units, and uses said result to 
calculate of concentration of said specific anal- 
25 ysis item. 

4. An analyzer system according to claim 1 , wherein 

said control means selects a first analyzer unit 
30 for executing analysis for said specific arralysis 

item of the following samples among a plurality 
of analyzer units based on a condition of hav- 
ing a minimum number of samples waiting for 
analysis if it is judged that said reagent is not to 
35 be short. 

5. An analyzer system according to daim 1, which 
comprises: 

40 at least three analyzer units, said control 

means allocating an analysis item having a 
large number of analysis requests to first and 
second analyzer units of said at least tiiree 
analyzer units and an analyds item having a 

45 least nunnber of analysis requests to a tiiird 

analyzer unit of said at least tiiree analyzer 
units, a'status of allocating analysis items to 
said at least three analyzer urvts being dis- 
played on a display unit. 

50 

6. An analyzer system according to claim 1 , wherein 

said specified anatyss item comprtees at least 
one of a liver function inspection analysts item 
55 and an emergency inspection item. 

7. An analyzer system according to daim 1 . which fur- 
ther comprises: 
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a display unit for displaying which analyzer unit 
among the plurality of analyzer unrts should be 
used for analyzing said specific analysis item. 

8. An analyzer system according to daim 1 , wherein s 

said control means recognizes the kind of a 
sample on said saniple rack based on read-out 
result of identification information labeled on 
said sanrple rack or said sample container in io 
said rac^ when said sample rack is to be trans- 
ferred by said transfer line, then transferring 
said sample rack to an analyzer unit In which 
an analysis cordition for said recognized kind 
is set. 15 

9. An analyzer system according to claim 1 , which fur- 
ther conprises: 

an instruction means for instructing a start-up 20 
operation and a shutdown operation for each of 
said plurality of analyzer units, said control unit 
transferring said sarrple rack through said 
transfer line to an analyzer unit other than that 
whose operation is suspended. 25 

10. An analyzer system according to daim 1, wherein 

said control mean controls said transfer line so 
that when analysis for said spedfic analysis 30 
item can not be processed by said first ana- 
lyzer unit, a sample rack fed to said transfer line 
and having a sample to be analyzed for said 
specific analysis item is transferred to said sec- 
ond analyzer unit 35 
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